Myocardial function may be impaired in the acute congestive phase of poststreptococcal glomerulonephritis and in severe cases may lead to death!. Post streptococcal glomerulonephritis is rare in children under two years of age and the precise aetiology of cardiac failure is unknown. We describe a 23-month old Aboriginal child with poststreptococcal glomerulonephritis who presented with cardiogenic shock and discuss the possible mechanisms leading to myocardial dysfunction.
CASE REPORT
A 23-month-old, 13-kg boy was admitted with a three-day history of increasing respiratory distress and oliguria following an upper respiratory tract infection of one week duration, which had been treated with amoxycillin. He had been fully immunized, but had a history of anaemia, secondary to malnutrition and intestinal parasites. On examination he was apyrexial, drowsy but responsive to pain, tachypnoeic (60/min), tachycardic (160/min) and hypotensive (70/30). There was no murmur. Chest X-ray revealed cardiomegaly and pulmonary oedema. There was hepatomegaly, but no peripheral oedema. There was no evidence of impetigo, joint pain or swelling. Electrocardiography showed a sinus tachycardia with T wave inversion in leads VI-V3. Relevant initial investigations were as follows: haemoglobin 71 gll, white cell count 19 X 10 9 11 (84% neutrophils), platelets 411 X 10 9 /1, Na + 139 mmolll, K+ 7.9 mmolll, urea 18.6 mmolll, creatinine 0.09 mmolll, glucose 1.1. Urinalysis: erythrocytes > 1000 X 10 6 11 (normal < 10 X 10 6 /1), leucocytes 75 x 1Q6 11 (normal < 10 x 1Q6 11), epithelials < 10 x 10 6 11 (normal < 10 x 10 6 /1) and protein + + +. Arterial blood gases: pH 7.18, PC02 33 15 micromolll (normal 0-17 micromolll), albumin 27 gll (normal 30-51 g/l), ALT 410 lUll (normal 10-60 lUll), AST 483 lUll (normal 10-42 lUll), lactate dehyrodgenase 1389 lUll (normal 91-180 lUll), creatinine kinase 5952 lUll (normal 22-269 lUll) with 1000/0 CKMM fraction. He had a mild coagulopathy (INR 2). Echocardiography showed a severely dilated left ventricle with global functional impairment of both ventricles. Left ventricular ejection fraction was 25%. There was moderate atrial dilatation and mild to moderate mitral regurgitation. Thickening of the myocardium was not noted.
Pulmonary oedema and hypervolaemia was treated with frusemide, and digoxin was administered. Ceftriaxone and penicillin were given empirically. Hypoglycaemia was treated with 50% dextrose and improved the level of consciousness. Blood pressure rose to 125/90 and remained high: in addition, over the following hour, the arterial blood gases deteriorated further and IPPV was commenced. Initially 100% oxygen and 15 cm PEEP was required to achieve adequate oxygenation, but lung function improved dramatically and within three hours requirements were reduced to 35% oxygen and 5 cm PEEP. His improvement was accompanied by a marked diuresis and an increase in pH. Potassium fell to 5.7 mmolll and was within the normal range in twelve hours.
Extubation took place after 18 hours, but moderate hypertension persisted with a BP averaging 131189. Spironolactone was added. Further results and investigations revealed an ASO titre > 227 IUlml (normal 0-250 IU/ml), ANTI-DNase B > 1600 IUlml (normal 0-250 IU/ml), C-reactive protein < 8 mgll (normal 0-8 mg/l), C3 < 0.08 gll (normal 0.85-1.93 g/l), C4 < 0.08 gll (normal 0.12-0.36 g/l) consistent with a diagnosis of poststreptococcal glomerulonephritis. Urea fell to 11.3 mmolll by day 3 and was normal within a week. Cultures of blood, sputum and CSF were all negative. All viral studies were negative. A repeat echocardiogram 24 hours after admission showed a normal left ventricle with an injection fraction of 56%. Haemoglobin rose to 126 gll following a blood transfusion.
The patient was discharged from ICU on day 2 and went home on day 7 with mild hypertension which resolved six weeks later. Trucuris tricuria ova and stronglyoides larvae were isolated from a stool specimen and treated with mebendazole and thiabendazole. There were no further sequelae.
DISCUSSION
Poststreptococcal glomerulonephritis remains an important cause of morbidity and occasional mortality, particularly in developing countries'. Nonsuppurative sequelae of group A beta-haemolytic streptococcal infection include poststreptococcal glomerulonephritis and acute rheumatic fever. Group A streptococci vary both in their nephritogenic and rheumogenic potential. Current theories of the pathogenesis of poststreptococcal glomerulonephritis include (1) a direct toxic effect on the glomerulus by streptococcal products, (2) immune reactions in glomeruli with local streptococcal antigens, crossreacting renal antigens and altered antigen-antibodies, or (3) a deposition of immune complexes composed by streptococcal antigens or autologous antigenantibodies 2 • Poststreptococcal glomerulonephritis generally occurs in children in the age range of two to twelve years and is uncommon under the age of tw0 3 ,4. In a study of 95 patients with this disease, Roy and Stapleton found a mean age of 8.2 with no child less than two years of agel. Cardiac failure is less common in younger age groupS6. Only 15070 of all nephritogenic infections will develop poststreptococcal glomerulonephritis and over 90% will be subclinical presentations 7 . There is a latent period between the initial infection and the onset of glomerulonephritis, a phenomenon first described by Schick in 1907 8 • This period is seven to ten days after pharyngitis and 14 to 21 days after skin infection. Clinical manifestations of the disease include microscopic haematuria (lOO% of cases), gross haematuria (30% of cases) and proteinuria (90% of cases) though protein losses are only greater than 3.5 g per day in less than 20%9, 10 immunological evidence of a preceding streptococcal infection help confirm the diagnosis'4.
The precise aetiology of cardiac failure in poststreptococcal glomerulonephritis is unknown although hypertension, hypervolaemia, hypoalbuminaemia and myocarditis have all been implicated. A close correlation between severe hypertension and cardiac failure has been suggested in one study6, but has not been substantiated,s.l7. Hypervolaemia and hypoalbuminaemia may cause impaired myocardial function. Gross overstretching of normal myocardial muscle leads to ineffective contraction and cardiac failure. De Fazio et aI, using cardiac catheters, showed normal myocardial function in poststreptococcal glomerulonephritis and suggested the haemodynamic changes observed were secondary to hypervolaemia's. In theory, myocardial interstitial oedema may develop secondary to hypoalbuminaemia'l, a concept supported by the fact that the interventricular septum and posterior ventricular wall are thickened in some patients ,, 19 .
The role of myocarditis in the cardiac failure has been investigated. Post mortem studies suggest that 10% have a myocarditis's, although this may be related to interstitial oedema. In addition, heart reactive antibodies have been detected in patients with acute poststreptococcal glomerulonephritis as well as in those with acute rheumatic fevero,2l. Carditis and rheumatic fever are well-known non-suppurative consequences of streptococcal infection, but the co-existence of carditis and poststreptococcal glomerulonephritis, although reported 22 ,23, is rare. There is no clear relationhip between hypertension and cardiac failure l , 6,16,17,24. ECG changes occur in this condition and reflect the frequency of myocardial involvement. Possible mechanisms for these changes include hypertension, changes in blood volume, electrolytes or toxic changes. T wave changes, particularly in lead I and a prolonged QT interval have been noted '. Bradycardia is not uncommon during the oedematous and hypertensive phases 2s .
The early mortality rate for poststreptococcal glomerulonephritis in the paediatric group is 0.5-0.8%'4. In a recent study, 3/35 children with this disease had impaired left ventricular function with a mean ejection fraction of 50.5% (controls 63%) which resolved within six weeks'. One patient died in the acute phase, but had no evidence of cardiac failure or hypertension. A further echocardiographic study in fourteen children with poststreptococcal glomerulonephritis showed that left ventricular function remained normal despite clinical signs of heart failure'9. The current case is interesting both in view of the child's age and the severity of cardiac failure. The dramatic improvement with diuretics and IPPV tends to suggest hypervolaemia as the main cause of cardiac failure, a view supported by the echocardiographic findings of left ventricular and atrial dilatation. It is unlikely that myocarditis played a significant role in the cardiac failure since the myocardium was not thickened and the creatinine kinase myocardial sub fraction was not raised.
